Objective: We designed this study to determine the frequency of alexithymia in Ecuadorian patients with psoriasis, as well as possible associations between demographic factors, disease severity, and treatment adherence. Methods: A cross-sectional study involving 99 Ecuadorian patients with psoriasis was conducted. Multinomial logistic regressions were performed to ascertain whether age, gender, educational level, years with disease, psoriasis area and severity index (PASI) scores, and treatment adherence categories are prediction factors in patients with psoriasis to present alexithymia, possible alexithymia or no alexithymia. Results: A total of 99 patients participated in the study with a gender distribution of 57.6% male, and an average age and years with disease of 48.3 and 7.4, respectively. Out of all patients, 33.3% presented alexithymia, and 22.2% possible alexithymia, as assessed by the Toronto Alexithymia Scale (TAS-20). The multiple regression model statistically significantly predicted the TAS-20 score from age, gender, educational level, years with psoriasis, PASI score and level of adherence F (7,88) = 4.171, p = 0.001, adj. R2= 0.189. Only having the highest educational level added statistical significance to the prediction of having a lower TAS-20 score, whilst the remainder variables did not. Conclusion: We found a similar proportion of alexithymia, as well of average TAS-20 scores among Ecuadorian patients with psoriasis in comparison to previous studies. Only having the highest educational level was found to decrease the TAS-20 score. Age, gender, years with psoriasis, PASI score and level of adherence were not identified as factors that influence the TAS-20 score.
Introduction
Alexithymia is a personality trait characterized by a reduced ability to recognize and describe internal emotions, resulting in difficulty identifying feelings and distinguishing them from bodily sensations. 1 This trait has been associated with several mental and health problems, and it is currently regarded as a factor that might influence treatment response across various medical conditions. 2 The impaired emotion processing and affect regulating capacities related to alexithymia might lead to a reduced ability to adapt to stressful situations, thus leading to unhealthy behaviors such as sedentary lifestyle, poor nutrition, and alcohol abuse. 3 Even though there is no clear answer yet on the prognostic risk of this personality trait, in a brief review of prospective studies it was found that approximately half of the analyzed studies reported statistically significant adverse effects on health outcomes related to alexithymia.
In patients with psoriasis the prevalence of alexithymia has been estimated at 25-30%, with higher disease burden, and levels of anxiety and depression, as well as impairment in quality of life and work productivity, when compared to patients without alexithymia. 5, 6 Although there is not a consensus regarding the exact role of alexithymia in psoriasis, most studies consistently suggest a link between this personality trait and worse quality of life, with associations to other psychiatric conditions such as anxiety and depression also described. [5] [6] [7] [8] Despite the possible influence of alexithymia on the management of psoriasis, reversibility of this condition has been evidenced in patients who reach high levels of disease control, highlighting the importance of proper screening for psychological conditions, as well as of adequate follow-up in this particular group of patients. 9 However, despite the observed reversibility of alexithymia with adequate treatment of psoriasis, the question of the chronological relationship between both conditions remains unsolved.
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Although not all patients with psoriasis will present alexithymia, most studies have consistently found significant differences in the levels of alexithymia between patients with psoriasis and healthy controls. 11 There is also evidence to suggest that the presence of the alexithymic trait in patients with psoriasis is associated with inferior self-management. 12 Self-management encompasses by definition all the tasks that an individual must undertake to live well with a chronic condition, including gaining confidence to deal with medical and emotional management. 12 As such, understanding the extent of alexithymia in patients with psoriasis could potentially lead to changes in the approach and management of these patients. Based on the current knowledge, we hypothesize that the alexithymic trait might be related to a worse treatment adherence and higher disease severity in patients with psoriasis. Consequently, we designed this study to i) determine the frequency of alexithymia in Ecuadorian patients with psoriasis, ii) explore possible associations to specific demographic variables (age, gender, educational level), and iii) analyze the relationship between alexithymia and clinical parameters (years with psoriasis, disease severity and treatment adherence).
Methods

Study Design
This is a cross-sectional study involving 99 Ecuadorian patients with psoriasis. Patient demographics and clinical characteristics were reported. The presence of alexithymia, psoriasis area and severity index (PASI) as well as treatment adherence was analyzed. Patients were selected from public and private healthcare centers in Guayaquil, Ecuador, through convenience sampling. To be included, participants were required to have a diagnosis of psoriasis, either clinically or through biopsy, and be over 18 years of age. 13 Patients with other dermatological diseases (such as atopic or contact dermatitis, lichen planus, tinea corporis, pityriasis rosea, etc.) and those with psychiatric diseases, language impairment, or who found it difficult to visualize the survey were excluded from the study. Before answering the questionnaires, patients were informed about the purpose of the study and their role in it. During the survey, patients completed the paper-printed questionnaires either by themselves or with the help of a previously trained health care provider (e.g., physician, nurse, or intern).
To assess the presence of alexithymia, the twenty-item Toronto Alexithymia Scale (TAS-20) was used, which has been previously validated in Spanish 14, 15 The TAS-20 cutoff scoring used was equal or less than 51, nonalexithymia; between 52 and 60, possible alexithymia; and equal or greater than 61, alexithymia. Internal consistency coefficients of the TAS-20 and each factor in our sample are shown on Supplemental Table S1 . With respect to disease severity, the PASI was applied. 16, 17 The intensity of erythema, desquamation, and induration was rated in a 5-point scale (0 indicates no involvement whilst 4 indicates severe characteristic). Furthermore, the degree of involvement on the four anatomical regions (BSA, body surface area) was represented in a numerical scale that ranged between 0 and 6, as such, 1 = 1-9%, 2 = 10-29%, 3 = 30-49%, 4 = 50-69%, 5 = 70-89%, and 6 = 90-100%. A cutoff value of 10 was used to define psoriasis severity, where those patients with a PASI score ≥10 were considered to have moderatesevere psoriasis. 18 Finally, the 1986 4-point Morisky Green Levine Medication Adherence Scale (MGLS) was used to determine the degree of treatment non-adherence. 19 We used a dichotomous definition of adherence, with 0 points denoting perfect adherence and 1+ points indicating some level of non-adherence.
Sample Size
To calculate sample size, we used G*Power Version 3.0.10. Setting the input parameters for a medium effect size (f level, years with disease, PASI score and level of adherence), the required sample size was 98.
Ethical Considerations
This study was approved by the ethics committee Comité de ética e Investigación en Seres Humanos (CEISH). All participants signed a written informed consent prior to their voluntary participation in the study.
Statistical Analyses
Descriptive statistics were performed for demographic and clinical variables such as age, gender, years with disease, TAS-20 score, PASI and more. We performed a standard multiple regression to predict the TAS-20 score based on multiple independent variables, namely, age, gender, education level, years with psoriasis, PASI score and level of adherence. For such purpose, we first tested for independence of residuals, a linear relationship between the dependent and each of the independent variables, equal error of variances, multicollinearity, unusual points and distribution of residuals.
Results
The sample comprised 99 patients with a gender distribution of 57.6% male and 42.4% female, whose average age and years with disease were 48.3, ±12.7 SD, and 7.4, ±9.7 SD years, respectively. Out of all patients, 33.3% presented alexithymia and 22.2% possible alexithymia ( Table 1) . The average TAS-20 and PASI score of the selected sample were 53.8, ± 14.2 SD, and 10.2, ± 11.7 SD, respectively. With respect to disease severity and treatment adherence, most patients presented mild psoriasis (69.7%) as well as some level of non-adherence (72.7%). Descriptive statistics of the studied samples are best described in Tables 1, 2 , and 3. Table S2 ).
Multiple Regression
Discussion
Alexithymia is a personality trait considered as a risk factor for a variety of medical conditions, that may increase susceptibility to disease development. 20 Previous publications assessing this personality trait in patients with rheumatoid arthritis, psoriatic arthritis, and plaque psoriasis have estimated the prevalence at roughly one-third. 21, 22 In the case of patients with rheumatoid and psoriatic arthritis, alexithymia has been associated to higher levels of inflammatory indices such as erythrocyte sedimentation rate (ESR), and C-reactive protein (CRP), but does not appear to be correlated with demographic variables. 21 On the other hand, in patients with plaque psoriasis, a significant relationship was found between the female gender and the sensitive area of involvement.
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In patients with psoriasis, previous studies have shown higher levels of alexithymia, as well as of average TAS-20 scores, when compared to healthy controls (52.62 ± 13.46, vs 39.63 ± 10.21, respectively). 6, 23 Similarly, in our study around a third of patients with psoriasis presented alexithymia, with comparable TAS-20 scores (average 53.8 ± 14.2). 6 In regards to Latin America, there is only one previous study in Mexico, where the alexithymic trait was identified in 25% of patients with psoriasis, and a correlation between alexithymia and anxiety scores was observed. 24 Whether alexithymia is related to the origin of psoriasis, or a consequence of the stigmatization associated with the disease, it profoundly affects the understanding and regulation of the inner states and emotions in these patients, hindering their coping mechanisms. 7, 24 Due to its psychological nature, it has been proposed that alexithymia might be the result of the interactions between biological and sociocultural factors. 25 Biological theories suggest that alexithymia might be related to deficits in interhemispheric and limbic-neocortical communications, as well as possible dysfunction of the right cerebral hemispheres. 25, 26 In the case of sociocultural factors, poor education, and lowincome levels have been associated with higher frequency of alexithymia. 27 In our study, from all the demographic variables analyzed in the multinomial regressions, only higher educational levels were found to be associated with lower levels of alexithymia when compared to patients with no education or primary school level. Albeit not a direct comparison, our result relates to a previous observation in which lower socioeconomic status (whether occupation, income, or educational Notes: For the TAS-20, the cutoff scoring used was: equal or less than 51, nonalexithymia; between 52 and 60, possible alexithymia; and equal or greater than 61, alexithymia.
Abbreviations: TAS-20, Toronto Alexithymia Scale; Factor 1, difficulty identifying feelings; Factor 2, difficulty describing feelings; Factor 3, externally oriented thinking. Figure 1 Regression coefficient plot with confidence intervals of standard multiple regression. Regression coefficients' names are placed in the Y-axis and their corresponding values express how they increase/decrease the TAS-20 score. Reference category for gender was "female"; reference category for education level was "no education"; reference category for level of adherence was "some level of nonadherence".
level were used as the indicator) was associated with higher risk for mental illnesses such as depression, mania, dysthymia, and panic disorders. 28 Furthermore, current evidence also suggests this personality trait is associated with worse quality of life. For instance, a large multicentric study found that alexithymic patients with psoriasis had significantly worse Dermatology Life Quality Index (DLQI) scores compared to their counterpart. 5 In the case of disease severity, high PASI scores appear to be related with higher levels of interpersonal sensitivity but are inconsistent in mediation models when taking into consideration other variables such as the presence of alexithymia. 7 In our study, we did not find a statistically significant association between PASI scores and the alexithymic trait. However, PASI scores might be useful for the follow-up of alexithymic patients with psoriasis, as reversibility of alexithymia has been evidenced in patients who reach high levels of disease control as defined by a PASI 75 or 90. 9 To our knowledge, this is one of the few studies to evaluate alexithymia in Latin American patients with psoriasis. However, the findings from our study should be seen in the light of several limitations. First, the cross-sectional design of this study prevents causality relationships to be drawn from our results. Second, we did not assess the quality of life or the dimension of negative affect by measures of anxiety and depression. Third, there is no control group in our study and therefore it is difficult to conclude whether alexithymia is or is not associated with psoriasis based on our data. Finally, there are sizable differences regarding the representation of the various educational level categories that should warrant attention in further studies.
Conclusion
In conclusion, we found a similar proportion of alexithymia, as well of average TAS-20 scores among Ecuadorian patients with psoriasis in comparison to previous studies. Only having the highest educational level was found to decrease the TAS-20 score. Age, gender, years with psoriasis, PASI score and level of adherence were not identified as factors that influence the TAS-20 score. Further studies are needed to determine the exact extent of this personality trait on the management of Ecuadorian patients with psoriasis.
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